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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** 5^0^ m e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In case a copper alloy is dissolved by the induction furnace and melted copper is supplied to mold through ******, 
while covering with a carbon system solid-state reducing agent the melted copper front face which is the method of refining 
melted copper in ****** y and flows down ****** Insert in the nozzle which has a moving vane at a nose of cam in melted 
copper, blow the detailed foam of inert gas in the pars basilaris ossis occipitalis of the melted copper which flows down ******, 
and deoxidation and a dehydrogenation are performed. It is 20 ppm about the oxygen contained in a copper alloy ingot. The 
refinement method of the copper alloy characterized by reducing the following and hydrogen to 0.5 ppm or less, respectively. 
[Claim 2] the upper limit of the detailed foam entrainment position of the aforementioned inert gas -- one third of the pars 
basilaris ossis occipitalis of ****** to the melted copper depth up to ~ the refinement method of the copper alloy according to 
claim 1 used as a height portion 

[Claim 3] The diameter of a foam is 1mm by the shearing force of the moving vane which inserted in the aforementioned 
entrainment inert gas in the aforementioned melted copper. The refinement method of the copper alloy according to claim 1 or 2 
used as the following detailed foams. 

[Claim' 4] It is 1 0 ppm about the oxygen contained in the aforementioned copper alloy ingot. The refinement method of a copper 
alloy given in the claim 1 reduced below or any 1 term of 3. 

[Claim 5] The refinement method of a copper alloy given in the claim 1 which reduces the hydrogen contained in the 
aforementioned copper alloy ingot to 0.2 ppm or less, or any 1 term of 4. 

[Claim 6] The refinement method of a copper alloy given in the claim 1 which makes the aforementioned carbon system 
solid-state reducing agent charcoal and/or corks, or any 1 term of 5. 

[Claim 7] The refinement method of a copper alloy given in the claim 1 which performs refinement in the aforementioned ****** 
just before mold, or any 1 term of 6. 

[Claim 8] The refinement method of a copper alloy given in the claim 1 which filters melted copper with the filter prepared in 
****** after refinement in the aforementioned ******, and removes inclusion in melted copper, or any 1 term of 7. 
[Claim 9] The refinement method of a copper alloy given in the claim 1 which carries out the seal of the melted copper in **** by 
inert gas in the portion which gives fall to ****** and **** melted copper from the aforementioned induction furnace to it, or 
any 1 term of 8. 

[Claim 10] The refinement method of a copper alloy given in the claim 1 whose aforementioned copper alloy is an object for 
electronic material, or any 1 term of 9. 

[Claim 11] The refinement method of a copper alloy given in the claim 1 whose aforementioned copper alloy is an object for 
leadframes, or any 1 term of 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the method of refining the melted copper of a 
copper alloy in ****** prepared between mold (casting machine) from the fusion furnace about the refinement method of a 
copper alloy. 
[0002] 

[Description of the Prior Art] Taking advantage of properties, such as the outstanding electrical and electric equipment and 
thermal conductivity, and processability, copper and a copper alloy are processed into products, such as a board, bar, and a pipe, 
a bar, and are used abundantly in fields, such as an electron, electrical and electric equipment, or a heat exchange. Among this, 
they are the aforementioned boards and bar of the copper alloy for electronic material, such as a leadframe, especially. Or plastic 
working or fabricating-operation products, such as a tubing material for heat exchangers Drawing 1 It is the electrical and electric 
equipment as shown, (refinement) The main raw materials 1, such as copper and a copper scrap Induction furnace 2 It dissolves 
and is an induction furnace 2. While setting and peiforrriing removal of the oxygen in melted copper, hydrogen, and inclusion 
Cu-Fe A system and Cu-Sn A system and Cu-Mn A system and Cu-Mg A system and Cu-nickel A system and Cu-Cr after 
carrying out a quality governing to copper alloys, such as a system, - this melted copper ****** 3 leading - mold 4 of a 
casting machine teeming - carrying out - ingot (cast piece) ** -- it carries out And after performing homogenization heat 
treatment for this ingot in a soaking furnace, cold working, such as hot working, such as hot rolling, and cold rolling, and cold 
drawing, is performed, it is processed into the aforementioned request product configuration, heat treatment for a temper, 
corrosion resistance, and which soldering disposition upward glance surface treatment are performed, and it considers as each 
copper alloy product. 

[0003] Since there is the need of carrying out the quality governing of an addition alloy element and the addition alloy element and 
its amount differ from each other when this invention is the target copper alloy, in case each copper alloy system is dissolved, a 
batch needs to perform including washing of the copper alloy residue of the last rod. For this reason, in the dissolution of a copper 
alloy, it is drawing 1 . Shown induction furnace (RF guidance fusion furnace) 2 is used. On the other hand, in the case of a pure 
copper, since there is no need of carrying out the quality governing of an addition alloy element, it is the aforementioned induction 
furnace 2. While replacing with and using the shaft kiln in which the continuous dissolution is possible, after ****(ing) melted 
copper to an end holding furnace through ****** and performing removal of oxygen, hydrogen, and inclusion in this holding 
furnace, teeming is further carried out to mold through ****** t and it considers as an ingot. 

[0004] One of the big factors which determine the quality of such a copper alloy product is the quality of a copper alloy molten 
metal, and it occupies specific gravity with big control of the impure amount of resources also in the quality of this molten metal. 
And management of gas, such as oxygen and hydrogen, and inclusion becomes important also in this impurity. 
[0005] It is desirable first among these impurities the mechanical property of a copper alloy product, processability, and to have a 
bad influence on conductivity etc. further and to reduce oxygen as much as possible. Especially thickness, such as a leadframe, is 
1mm. At the following light- gage copper alloys for electronic material, oxygen is 20 ppm, in order to cause the problem which 
makes a copper alloy generate a crack and surface discontinuity during processing of the copper alloy to the aforementioned 
predetermined configuration, and the use as a product. It is 10 ppm desirably hereafter. It is required to make it the following low 
content level. 

[0006] Moreover, since hydrogen makes a copper alloy product produce a blister, and checks surface smooth nature and surface 
plating processability and causes hydrogen embrittlement during processing of the copper alloy to the aforementioned 
predetermined configuration, and the use as a product, decreasing as much as possible is desirable. Especially, they are 
Cu-0.1Fe-0.03P, Cu-l.8nickel-0.4Si-l.0Zn, and Cu-3.2nickel-0.7Si-l.25Sn-0.3Zn. Thickness, such as various leadframe 
material of the composition which consists of Cu-2.3Fe-0.03P-0.1Zn and Cu-3.2nickel-0.7Si-l.0Zn, is 1mm. At the following 
light-gage copper alloys for electronic material, hydrogen needs desirably 0.5 ppm or less of things to carry out to the low content 
level of 0.2 ppm or less. 

[0007] Furthermore, since inclusion, such as an oxide decided by the amount of oxygen in the aforementioned melted copper or 
carbide, causes surface discontinuity of a copper alloy product and it becomes a fatal problem to the use as which surface 
homogeneity is required, decreasing as much as possible is desirable. Thickness, such as leadframe material, is 1mm especially. 
Especially in the following light-gage copper alloy material for electronic material, an oxide is converted into the amount of 
oxygen from the aforementioned problem, and it is 20 ppm. It is 10 ppm desirably hereafter. It is desirable to make it the 
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following low content level. 

[0008] On the other hand, the aforementioned induction furnace used for the dissolution of a copper alloy is a crucible type which 
is hard to seal to a reducing atmosphere that it is easy to seal unlike a plain-gauze cone tubed shaft kiln, and the dissolution of a 
copper alloy will be fundamentally performed under air atmosphere. For this reason, oxygen is easy to be absorbed in melted 
copper from the air atmosphere in a dissolution process, and it is a copper raw material (moisture adhering to the inside of a raw 
material, or the raw material etc.). The oxygen contained also serves as a source of oxygen mixing to the inside of melted copper. 
Moreover, hydrogen is copper raw materials (moisture adhering to the inside of a raw material, or the raw material etc.) like the 
aforementioned oxygen. A part to be contained and the moisture absorbed in melted copper from the air atmosphere in the 
aforementioned dissolution process serve as a source of mixing. 

[0009] furthermore, melted copper - an induction furnace to ****** 3 the time of ****(ing) -- drawing 3 as being shown -- 
induction furnace 2 A molten-metal mouth and ****** 3 **** - fall -- it is - this fall - flowing down - melted copper - 
******3T t **** Therefore, in the case of alloy copper, together with the absorption from the air atmosphere under 
aforementioned dissolution, the amount of the oxygen in melted copper and hydrogen and the amount of oxide system inclusion 
increase inevitably by the contamination of the atmosphere in the case of this **** as compared with the aforementioned pure 
copper. And although the method of covering a melted copper front face with solid-state reducing agents, such as charcoal, and 
usually preventing absorption into the melted copper of the oxygen from the air atmosphere in a dissolution process in the 
dissolution of the aforementioned copper alloy is adopted The hydrogen which the aforementioned solid-state reducing agent 
contains inevitably is conversely absorbed in melted copper, and this method has brought a result which raises the amount of 
hydrogen in melted copper, although there is an effect in suppression of oxygen. And the copper alloy system contains the alloy 
element which is easy to oxidize as compared with pure-copper systems, such as Above Fe, Sn, Mn, Mg, nickel, and Cr, and the 
amount of oxygen in the part and melted copper also increases comparatively, therefore, the impure amount of resources in the 
melted copper in ****** in front of casting in usual dissolution and casting of the aforementioned copper alloy -- 50-500 ppm of 
oxygen, 5 ppm of hydrogen, and 200-300 ppm (however, the amount of oxygen converting) of oxides It becomes the high 
amount of a grade. 

[0010] From the former, refinement for reduction of these copper or the impurity of a copper alloy is performed focusing on the 
induction furnace which is the aforementioned fusion furnace. Among these, as a reduction means of oxygen, a melted copper 
front face is covered with solid-state reducing agents, such as charcoal, and the method of preventing absorption into the melted 
copper of the oxygen from the air atmosphere in a dissolution process is usually adopted as described above. 
[001 1] Moreover, as a reduction means of hydrogen, the amount of oxygen in melted copper is usually controlled to 250-500 
ppm. (rise) It carries out, and this oxygen performs the method of incorporating hydrogen in oxidization, volatilization, or a slag, 
or the aforementioned dissolution in a vacuum, and there is a method of volatilizing hydrogen etc. 

[001 2] Moreover, inclusion removes by filtering melted copper mainly with the heat-resistant porosity filter made from a ceramic 

prepared in the aforementioned ******. 

[0013] 

[Problem(s) to be Solved by the Invention] However, there is a problem in such conventional technology respectively, first, 
positive deoxidation of the oxygen to which the absorption prevention effect to the inside of the melted copper of the oxygen from 
air atmosphere [ in / a dissolution process / in the method of covering a melted copper front face with solid-state reducing agents, 
such as charcoal as a reduction means of oxygen, ] already exists in the melted copper of a certain thing, or the reduction effect is 
small - carrying out - the above ~ there is also a problem which promotes the absorption to the melted copper of hydrogen 
conversely like the bottom 

[001 4] For this reason, it is a publication number 5-25559 in order to promote the deoxidation in melted copper. A number and 
patent 2561986th A number or patent 2561 987th While charcoal etc. covers the melted copper front face in fusion furnaces, such 
as an induction furnace, in official reports, such as a number, inert gas is blown, and it is C02+C ->2CO. A Boudouard reaction 
is promoted and performing deoxidation is indicated. However, the reaction rate of the aforementioned Boudouard reaction is 
slow, and in order to acquire sufficient deoxidation effect for the whole melted copper, the processing time for about 20-30 
minutes is needed, since the whole melted copper in an induction furnace is in the state which stood it still fundamentally, 
although inert gas is blown like this official report. In other words, these refinement methods can be called method suitable for 
carrying out with the fusion furnace which can fully take the time for refinement processing. 

[001 5] Next, the reduction effect of hydrogen makes the amount of oxygen in the part melted copper of a certain thing rise 
method / of going up the amount of oxygen in the aforementioned melted copper ] as a reduction means of hydrogen. Moreover, 
the method of performing the aforementioned dissolution in a vacuum and volatilizing hydrogen also has problems, like the 
installation cost and dissolution cost for vacuum maintenance both become high as if productivity becomes bad. 
[001 6] Furthermore, although the method of filtering melted copper with heat-resistant filters, such as a porosity ceramic which 
prepared inclusion in the aforementioned ****** t and removing also needs to make the hole or the mesh of a filter fine in order to 
gather the removal efficiency of inclusion, it is easy to carry out blinding of the opposite side filter. Therefore, the productivity of 
the dissolution and casting is checked by exchange of a filter etc., or there are problems, like dissolution cost becomes high. 
[0017] Therefore, with the refinement technology of these former, when performing removal of the oxygen in melted copper, 
hydrogen, and inclusion, while a limitation is in the impure amount of resources which can be reduced, possibility of inducing 
new evil respectively is not avoided, for this reason — the conventional refinement technology — the impurity in copper alloy 
melted copper - the above - high level to oxygen - 20 ppm the following and hydrogen -- 0.5 ppm or less and an oxide - 20 
ppm It cannot decrease below but an impurity is contained in many cases the aforementioned level grade in the melted copper 
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cast. Therefore, with the conventional refinement technology, the actual condition could not avoid the aforementioned product 
poor generating by content of these impurities easily. 

[0018] And the fatal problem of these conventional technology is being unable to suppress the increment of the impure amount of 
resources by the air contamination at the time of the subsequent aforementioned **** though the impure amount of resources in 
the melted copper by the side of fusion furnace appearance can be reduced to some extent with these technology again. Therefore, 
it is 10 ppm of oxygen about the high impure amount of resources in the melted copper in ****** in front of copper alloy casting 
(50-500 ppm of oxygen, 5 ppm of hydrogen, 200-300 ppm of oxides). The following and 0.3 ppm or less of hydrogen, 20 ppm of 
oxides In order to decrease on the following very low level, in ******, it will surely be necessary to refine the melted copper in 
front of casting, and to reduce an impurity, and - the limited time in ****** - the aforementioned publication number 5-25559 
A number and patent 2561 986th A number or patent 2561 987th the high impure amount of resources in the melted copper in 
****** though the refinement method which the processing time indicated by official reports, such as a number, requires is 
applied to the refinement method of ****** - the account of before - it cannot perform decreasing on very low level at all 
[001 9] In this ******, there is a publication-number No. 212300 [ six to j official report as a method of refining melted copper 
and reducing an impurity. In this official report,, it is P of a pure-copper system. In case content hypoxia copper is dissolved in a 
reducing atmosphere by the plain-gauze cone shaft kiln that it is easy to seal and this melted copper is subsequently continuously 
supplied to mold through a holding furnace and ****** } the method of refining melted copper in ****** is indicated. And the 
contents of refinement in this ****** are 10 ppm about the oxygen which carries out by inserting in the nozzle which has a 
moving vane at a nose of cam in melted copper, and blowing the detailed air bubbles of inert gas into the melted copper which 
flows down ****** 3 and is contained in melted copper while covering with a carbon system solid-state reducing agent the melted 
copper front face which flows down ******. It is the technology of reducing the following and hydrogen to 0.3 ppm or less, 
respectively. 

[0020] however, technology of this official report is aimed at said casting pass and according for a pure-copper system to 
shaft-ldln-holding-furnace-****** in which the dissolution continuous at a reducing atmosphere with few the oxygen absorbed 
from the atmosphere and the amounts of hydrogen absorption is possible And as for the target pure-copper system, the amount of 
oxygen in the part and melted copper also has this technology excluding the element which is easy to oxidize as compared with a 
copper alloy as it described above. [ comparatively little ] therefore, the impure amount of resources in the melted copper in 
****** in front of casting - at most - the amount of oxygen 30 - 40 ppm, 2-3 ppm of hydrogen, and about 50-100 ppm of oxides 
— it is - this melted copper to these impurities - the above - it can perform decreasing to low level comparatively easily 
[0021] On the other hand, it is manufactured according to the process which an impurity is easy to be contained in melted copper 
as it described above, when this invention was the target copper alloy. And in the case of the copper alloy, the element which is 
easy to oxidize as compared with pure-copper systems, such as Fe, Sn, Mn, Mg, nickel, and Cr, is included. Therefore, the impure 
amount of resources in the melted copper in ****** in front of casting serves as level higher several steps than this official report 
as it described above, therefore, according to the place as for which this invention persons did knowledge, with the refinement 
technology of the pure-copper system in ****** of the aforementioned publication-number No. 212300 [ six to ] official report 
There is a limitation in moreover reducing the whole melted copper uniformly with the level which described above the impure 
amount of resources in melted copper into electronic material, such as a leadframe, especially, while being restricted in time in 
****** to which melted copper flows down the copper alloy melted copper containing the impurity of high level, or in capacity. 
[0022] When this invention takes an example by the trouble of these conventional technology and a copper alloy is dissolved and 
cast in an induction furnace, the oxygen of the high level in copper alloy melted copper, and hydrogen - oxide system inclusion 
can be removed simultaneously preferably — more specifically It is 20 ppm about the amount of oxygen contained in the copper 
alloy ingot after refinement. It is 10 ppm preferably hereafter. They are 0.5 ppm about the amount of the following and hydrogen. 
They are 0.2 ppm preferably hereafter. It aims at offering the refinement method which can be made into the following. 
[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the refinement method of the copper alloy 
concerning this invention In case a copper alloy is dissolved by the induction furnace and melted copper is supplied to mold 
through ******, while covering with a carbon system solid-state reducing agent the melted copper front face which is the method 
of refining melted copper in ****** ? and flows down ****** Insert in the nozzle which has a moving vane at a nose of cam in 
melted copper, blow the detailed foam of inert gas into the pars basilaris ossis occipitalis of the melted copper which flows down 
******, and deoxidation and a dehydrogenation are performed. It is 20 ppm about the oxygen contained in a copper alloy ingot. 
Preferably hereafter Below 10 ppm and hydrogen - 0.5 ppm or less -- desirable - 0.2 ppm the following - and - desirable - the 
amount of oxides as inclusion - 20 ppm The following (however, the amount of oxygen - converting) Let it be a summary to 
decrease, respectively. 

[0024] After preventing absorption into the melted copper of the oxygen from air atmosphere, or hydrogen by covering with a 
solid-state reducing agent the melted copper front face which flows down ******, the fundamental principle of this invention 
promotes the catalytic reaction of the oxygen in melted copper, and the aforementioned solid-state reducing agent by flow of the 
melted copper which flows down bubbling of the detailed air bubbles of inert gas or stirring, and ****** 5 and is reduction 
(deoxidation) about the oxygen in melted copper. It carries out. Moreover, by bubbling of the detailed foam of inert gas, the 
catalytic reaction of this detailed foam and the hydrogen in melted copper is promoted, hydrogen is incorporated in a detailed 
foam, and the hydrogen in melted copper is reduced, furthermore, it can return by the deoxidation in the aforementioned melted 
copper — especially, reduction decomposition of the oxide system inclusion, such as Cu20, is carried out, and inclusion is 
reduced 
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[0025] And it is the feature to insert in the nozzle which has a moving vane at a nose of cam in melted copper in this invention in 
the case of this refinement, to blow the detailed foam of inert gas into the pars basilaris ossis occipitalis of the melted copper 
which flows down ****** comparatively so much, to enlarge the amount of diffusion which falls out from the melted copper pars 
basilaris ossis occipitalis of the detailed foam of inert gas on a melted copper front face, to promote the mass transfer [ foam ] in 
melted copper conjointly with an abundant entrainment comparatively, and to accelerate and promote the reaction rate of 
deoxidation and a dehydrogenation In order to accelerate and promote the reaction rate of this deoxidation and a dehydrogenation, 
it is required to blow the detailed foam of inert gas as much as possible in the pars basilaris ossis occipitalis of the melted copper 
which flows down ****** There is no indication of the technical thought with which, as for the fundamental principle of the 
aforementioned this invention, it blows the detailed foam of this inert gas into the pars basilaris ossis occipitalis of melted copper 
although the aforementioned publication-number No. 212300 [ six to ] official report is common, and it has blown the detailed 
foam of inert gas from the upper part or the central part of melted copper 0 f ******, considering the drawing and example. 
[0026] In the range of the depth of ****** used for the dissolution and casting of the usual copper alloy, and the range of the 
melted copper depth, the melted copper pars basilaris ossis occipitalis in this invention is a pars basilaris ossis occipitalis of the 
melted copper flow which flows down ****** as a result of this invention persons' examination. An inert gas entrainment 
position has the deoxidation of melted copper, and so large that it is deep to a melted copper flow the effect of a dehydrogenation. 
Incidentally the upper limit of this inert gas entrainment position pars basilaris ossis occipitalis of ****** 
(pars-basilaris-ossis-occipitalis side in contact with the melted copper of ******) from -- one third of the melted copper depth In 
the entrainment to the melted copper upper part which is a portion to height and exceeds this The amount of detailed foams of the 
inert gas in the melted copper in the lower part [ position / inert gas entrainment ] decreases, the deoxidation of this melted copper 
lower part or a pars basilaris ossis occipitalis and the reaction rate of a dehydrogenation cannot be accelerated and promoted, but 
it is the homogeneity of the whole melted copper, and the desired impurity reduction effect is lost. Moreover, the minimum of an 
inert gas entrainment position is to the position where the aforementioned moving vane does not contact the pars basilaris ossis 
occipitalis of ******. When it becomes deep more than this, it is the aforementioned moving vane, (impeller) The pars basilaris 
ossis occipitalis of ****** will be collided or contacted. 

[0027] Furthermore, in the concrete target most detailed possible in order to demonstrate the effect of the aforementioned 
entrainment inert gas, the diameter of a foam is 1mm. Considering as the following detailed foams is desirable. It is desirable to 
consider as detailed air bubbles with the shearing force of this moving vane using the moving vane prepared at the nose of cam of 
a nozzle inserted in in melted copper because of this formation of detailed air bubbles. By using this moving vane, bubbling of the 
melted copper by inert gas or the fluidization effect, and the catalytic-reaction efficiency of the oxygen in increase and melted 
copper and the aforementioned solid-state reducing agent become high. Moreover, the absorption coefficient of hydrogen 
becomes [ the one where the hydrogen partial pressure of inert gas is possible lower ] high. 

[0028] The mechanism of the. deoxidation by the catalytic reaction of the oxygen in the melted copper of this invention and a 
carbon system solid-state reducing agent is generation^ 0+C->C02 of the carbon dioxide by the reaction of ** carbon and the 
oxygen in melted copper. Generation of the carbon monoxide by the reaction of ** generation carbon dioxide and carbon: C02+C 
->2CO (a Boudouard reaction and Generation CO are diffused out of melted copper) 2 Deoxidation advances by the gradual 
reaction, among these - the state where the melted copper in refinement with a fusion furnace stood it still as the Boudouard 
reaction of ** described above ~ inert gas etc. - bubbling ~ or - ****** it stirs - : C02 Into melted copper, solubility is 
dissolved highly, and remains, and a reaction rate is slow. On the other hand, in this invention, the Boudouard reaction of ** and 
the speed of deoxidation become quick by leaps and bounds as it mentions later, since the catalytic reaction of the oxygen in the 
melted copper of the aforementioned ** and ** and a solid-state reducing agent is promoted by flow of the melted copper which 
flows down bubbling of the detailed air bubbles from the melted copper bottom of inert gas or stirring, and ******. 
[0029] Next, the mechanism of the dehydrogenation of this invention emits the inert gas which promoted the catalytic reaction of 
these detailed air bubbles and the hydrogen in melted copper, incorporated hydrogen in inert gas detailed air bubbles using the 
partial pressure difference of the hydrogen in inert gas detailed air bubbles, and incorporated this hydrogen by bubbling of the 
detailed air bubbles of the inert gas for the aforementioned deoxidation into the atmosphere or atmosphere, and reduces the 
hydrogen in melted copper. The mechanism of the dehydrogenation of this this invention is promoted by leaps and bounds like the 
aforementioned deoxidation by blowing the detailed air bubbles of inert gas into the bottom of the melted copper of ****** 
[0030] In addition, the method of reducing the hydrogen in a molten metal is already enforced as a method of reducing the 
hydrogen in an aluminium alloy molten metal, using the partial pressure difference of the hydrogen in these inert gas detailed air 
bubbles. However, in the case of a copper alloy, specific gravity is larger than an aluminium alloy, the density of melted copper is 
also 8 g/m3, and it is 2 g/m3 of an aluminium alloy molten metal. It receives and is 3-4. It is twice as many density as this, and, 
only in the part, the rise rate in the inside of the melted copper of inert gas becomes large. In order to raise this catalytic-reaction 
efficiency since the catalytic-reaction time of inert gas detailed air bubbles and the hydrogen in melted copper becomes short if the 
rise rate of these inert gas detailed air bubbles is large, in the most detailed possible concrete target, the diameter of air bubbles is 
1mm about the air bubbles of inert gas. Considering as the following detailed air bubbles is desirable, and it is desirable to 
promote stirring or a flow of melted copper. And moving vane inserted in in melted copper for this formation of detailed air 
bubbles (impeller) While using and promoting stirring or a flow of melted copper, it is required to consider as inert gas detailed 
air bubbles with the shearing force of this moving vane. 

[003 1] The rotational frequency of the moving vane for obtaining this detailed air-bubbles-ization is blown, so that a rotational 
frequency is early, and it can carry out [ detailed ]-izing of the air bubbles of inert gas. and******inthe range of the usual 
****** of 1 -1 Ot / hr It is the 1 aforementionedmm about the real mass of the foam of entrainment inert gas. In order to consider 
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as the following detailed foams As mentioning later, when the diameter of a moving vane is set to 100 - 400mm phi, It is 200 
r.p.m about the rotational frequency of a moving vane. Considering as the above is desirable and it is the 1 aforementionedmm 
about the cellular whole quantity of entrainment inert gas fiirther. In order to consider as the following detailed foams, it is 
desirable to carry out to more than 400r.p.m. Incidentally, in the case of an aluminium alloy molten metal, the required rotational 
frequency of a moving vane for obtaining the detailed foam about the above is a 100 - 300r.p.m grade. Therefore, detailed-ization 
of the foam of the inert gas in this invention is needed from the technical technical problem of both the aforementioned 
deoxidation and a dehydrogenation, and it turns out that this is a problem peculiar to copper alloy melted copper. In addition, 
since it was difficult to actually measure the diameter of an inert gas detailed foam in hot melted copper, the water model which 
used water instead of melted copper performed measurement of the aforementioned diameter of an inert gas detailed foam. A 
convention of the diameter of an inert gas detailed foam in this invention more specifically first, the deoxidation of the 
aforementioned this invention and the effect of a dehydrogenation can be attained (or it cannot attain) It asks for the rotational 
frequency of the moving vane in melted copper by the stirring experiment of the melted copper in actual ****** t the state of the 
inert gas foam when carrying out the reappearance examination of the rotational frequency of this moving vane with the water 
model by the experiment facility which imitated ****** is converted into a video signal, and it is carrying out by measuring the 
diameter of a foam from this image. The result of this water model corresponds well with the diameter of a foam guessed from the 
case of actual melted copper. 

[0032] Furthermore, the mechanism of ******** 0 f this invention is a thing of the inclusion for which oxide system inclusion is 
mainly reduced by the deoxidation of the aforementioned melted copper. Usually, the oxygen in melted copper exists with the 
gestalt of oxide system inclusion, such as not the gestalt of dissolved oxygen but this Cu20. Therefore, it is Cu2 0->Cu+0 by the 
deoxidation of the aforementioned melted copper. According to a reaction, oxide system inclusion carries out reduction 
decomposition, and the oxide system inclusion in melted copper decreases sharply below into 20 ppm by the amount conversion 
of oxygen. Consequently, in case melted copper is filtered with the filter made from a ceramic prepared in the aforementioned 
****** and the inclusion in melted copper removes, the load of a filter mitigates sharply. Therefore, the removal efficiency in 
filters, such as carbide system inclusion which was not removed by the deoxidation of the aforementioned melted copper, either 
and unreacted oxide system inclusion, also becomes high. Moreover, as a result of the absolute magnitude of the load of the filter 
by oxide system inclusion mitigating sharply, the blinding of a filter is mitigated and the life of a filter is extended. Consequently, 
the productivity of the dissolution and casting is checked by exchange of a filter etc., or the aforementioned problems, like 
dissolution cost becomes high are improved sharply. 

[0033] In addition, the amount of oxygen in which melted copper is preferably contained by refinement of this invention in melted 
copper is 20 ppm. It is 10 ppm preferably hereafter. Hereafter, since 0.2 ppm or less defecate the amount of hydrogen preferably 
0.5 ppm or less, it becomes unnecessary to filter melted copper with the filter prepared in ****** s and to remove inclusion of the 
oxide system in melted copper depending on a copper form or copper product demand characteristics. However, in the copper 
alloys for [ with especially severe product demand characteristics / as which in other words the cleaning of melted copper is 
required ] electronic material, it is desirable after refinement in the aforementioned ****** to remove inclusion from the oxide 
system or other carbide systems in melted copper, or refractories further with the ceramic filter formed in****** on a guarantee 
of quality. In addition, for example, this ceramic filter has the thermal resistance and intensity which can also bear the temperature 
and the thermal shock of melted copper, it is products made from a ceramic, such as an alumina, a mullite, and a silicon carbide, 
and it is desirable to use a noodle or a honeycomb-like porosity object. 

[0034] In this invention, it is also one of the features to use the carbon system solid-state reducing agent which does not produce 
the secondary pollution of a molten metal, and inert gas not using compounds, such as flux which is easy to produce the secondary 
pollution of melted copper, as explained above. 
[0035] 

[Embodiments of the Invention] It is drawing 1 about the embodiment of this invention refinement method. Or 3 It is shown, 
namely, this invention refinement method is enforced — induction furnace 2 Mold 4******3 which **** after set and come out, 
being and securing the processing time or ****** length which can demonstrate the effect of this invention refinement method 
also in ****** 3 — as much as possible - just before casting (downstream of ****** 3) It is desirable to carry out. the inert gas 
used for this invention refinement method — ****** 3 Nozzle 5 inserted in the bottom of melted copper from the upper part And 
nozzle 5 Moving vane 6 prepared at the nose of cam Detailed air bubbles 7****** - it blows in into the bottom of melted 
copper, and deoxidation and a dehydrogenation are performed In addition, drawing 1 Or 3 It is a nozzle 5 then. 1 It is ****** 3 
although only the book is indicated. Over a longitudinal direction, two or more may be prepared and an arrangement number, an 
interval, etc. of a nozzle are suitably chosen according to conditions, such as an amount of a copper alloy. 
[0036] Charcoal, corks, etc. are illustrated as a carbon system solid-state reducing agent in this invention. It does not need to be 
powder, and the size in the range used for usual of these carbon system solid-state reducing agent is massive, and it is good. Since 
it is easy to produce the secondary pollution of melted copper by the component of a solid-state reducing agent as these described 
above, although there were Metal calcium, a metal Mg, a metal aluminum, etc. as a solid-state reducing agent generally used, 
although it is not fundamentally used in this invention, it is the range which does not produce the secondary pollution of this 
melted copper, and being used auxiliary is permitted in order to raise the reduction capacity of a carbon system solid-state 
reducing agent. Drawing 1 Or 3 It is this carbon system solid-state reducing agent 8 as shown. The whole surface of the front face 
of the melted copper 0 f ****** is added with a wrap form for reoxidation of melted copper, prevention of the resorption of 
hydrogen, and the improvement in refinement efficiency of melted copper. 

[0037] Inert gas supply nozzle 5 used for this invention refinement method At a nose of cam, it is a nozzle 5. Drawing 2 (A) 
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which looked at the point from the lower part, and nozzle 5 Moving vane 6 (drawing 14**) prepared in the shape of a cross joint 
as shown in the drawing of longitudinal section 2 of a point (B) This moving vane 6 Prepared slit S It is prepared in one. and 
nozzle 5 Moving vane 6 by rotation drive (a driving source is not shown) while the stirring force of melted copper arises by 
rotation - the aforementioned nozzle 5 Slit S the inert gas which led and was blown into melted copper shears on the turning 
effort of a moving vane 6 — having detailed air bubbles 7 ** - it is carried out, and rises to surface or moves in the inside of 
melted copper as having described above — detailed-izing of the air bubbles of this inert gas - desirable - 1mm It is so desirable 
that the shearing force of a moving vane is large in order to make it detailed in the following diameters of air bubbles. The stirring 
force of melted copper increases, so that it is so desirable that there are many rotational frequencies of a moving vane and there 
are many rotational frequencies of a moving vane, in order to increase this shearing force. Therefore, it is 1400r.p.m although 
more than 200r.p.m of the rotational frequency of a moving vane is desirable also at the lowest when the diameter of a moving 
vane is set to 100 - 400mm phi. If it exceeds, possibility of disturbing the flow of the melted copper in ****** itself will arise, 
therefore, the rotational frequency of a moving vane - desirable -- 200 - 1400r.p.m the range - it considers as the range of 400 - 
800r.p.m more preferably moreover — although more ones of the number of moving vanes are also good in order to make the 
aforementioned shearing force detailed in increase and the diameter of a foam -- the shape of a cross joint -- 4 ******** .. things 
are desirable on intensity or work in addition, the graphite which has thermal resistance and intensity so that this nozzle and 
moving vane can also bear the temperature of melted copper, and the thermal shock of high-speed rotation and SiC etc. -- it 
considers as mixture or the composite of the product made from a ceramic, or these ceramics 

[0038] as the inert gas in this invention -- nitrogen (N2), an argon (Ar), and carbon dioxide (C02) etc. - it is illustrated 
However, since nitrogen is absorbed by copper alloy melted copper and the mechanical property of a copper alloy may be 
degraded, the inert gas used from this point has a desirable argon. More possible ones of the amount of entrainments of inert gas 
are desirable, considering blowing the detailed foam of inert gas into the pars basilaris ossis occipitalis of the melted copper 
which flows down ****** which is the mechanism of refinement of the aforementioned this invention comparatively so much, 
enlarging the amount of diffusion which falls out from the melted copper pars basilaris ossis occipitalis of the detailed foam of 
inert gas on a melted copper front face, promoting the mass transfer in melted copper, and accelerating and promoting the 
reaction rate of deoxidation and a dehydrogenation. For the concrete amount, although it changes with amounts of melted copper 
which flow down ******, ****** [ s 20Nl/at the range of the usual ****** of l-10t / hr. It carries out to more than a part. 
However, since the flow of the melted copper in ****** itself is disturbed even if it makes [ many / not much ] it, it is desirable to 
carry out an upper limit to to a part for 1 00Nl(s)/. 

[0039] furthermore, aforementioned drawing 3 as having been shown -- guidance fusion furnace 2 from - ****** 3 **** makes 
these furnaces turn and tilt to ******, and from ****** of a furnace, towards ****** s melted copper gives fall and is **.**(ed). 
And in the portion which gives fall and **** the melted copper between casting machines from such a fusion furnace, melted 
copper involves in oxygen, moisture, etc. in air atmosphere, and it becomes easy to absorb it. Therefore, in order to prevent the 
oxygen in the melted copper by this, and the increase in the amount of hydrogen, it is desirable to carry out the seal of the melted 
copper in **** by inert gas. And it faces carrying out the seal of the melted copper, and is drawing 3. It is covering 9 about the 
atmosphere from ****** of a furnace to the melted copper point of fall of ****** so that it may be shown. It covers and is 
covering 9. The mode which introduces inert gas in covering from an inlet 10, carries out the seal of the melted copper by this 
inert gas, and prevents absorption of the oxygen in air atmosphere or moisture is desirable. With this seal, the oxygen in the 
melted copper ****(ed) by ****** and the increase in the amount of hydrogen can be suppressed, and it becomes possible to 
mitigate the load of this invention refinement method in ******. 

[0040] In addition, in this invention refinement method, it can carry out combining the existing refinement method in the 
aforementioned fusion furnace. With this invention refinement method, it is 1 0 ppm about the amount of oxygen of melted copper 
as described above. It is 20 ppm about the amount of inclusion preferably 0.2 ppm or less 0.3 ppm or less in the amount of the 
following and hydrogen. Being able to make it below, fundamentally, the existing refinement method in a fusion furnace or a 
holding furnace becomes unnecessary depending on a copper form or a copper product demand property. However, in the copper 
alloys for [ with especially a severe product demand property / as which in other words cleaning is required more J electronic 
material, it is [ direction ] desirable on a guarantee of quality, and is desirable also in the point whose impurity load [ as opposed 
to / combined with the existing refinement method in the aforementioned fusion furnace or ****** a and / this invention 
refinement method ] decreases. Therefore, publication number 5-25559 for promoting the deoxidation in the aforementioned 
melted copper A number, Patent 2561986th A number or patent 2561987th While covering with charcoal etc. the melted copper 
front face in an induction furnace indicated by the number official report etc. Inert gas may be blown and you may carry out, 
combining suitably the method of performing deoxidation, and the method of filtering melted copper with the filter prepared in 
****** after this invention refinement in ****** } and removing inclusion in melted copper. The method of forming a porous 
ceramic filter especially in ****** ? and removing inclusion in melted copper is effective in removal or reduction of non-oxide 
system inclusion, such as carbide system inclusion which cannot be reduced by the deoxidation of this invention, either. 
[0041] 

[Example] Next, the example of this invention is explained. The 9t RF guidance fusion furnace of air atmosphere is used, and it is 
Cu-Fe. A system and Cu-Sn A system and Cu-Mn A system and Cu-Mg A system and Cu-nickel A system and Cu-Cr It is the 
temperature (1200-1250 degrees C) of melting point +1 50 ** of each alloy about a dissolution raw material to obtain each copper 
alloy of a system. It dissolved and the amount of alloy contents was adjusted. In addition, Cu-Fe A system is Cu-0.1Fe-0.03P and 
Cu-Sn. A system considers as the copper alloy for leadframe material of Cu-1 ,8nickel-0.4Si-l .OZn, and 

Cu-3.2nickel-0.7Si-l.25Sn-0.3Zn and Cu-nickel systems are other Cu-Mn. A system and Cu-Mg A system and Cu-Cr The system 
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was taken as the copper alloy which 0.2-1 % Contains Mn, Mg, and Cr respectively. Each dissolution process covered the whole 
melted copper surface surface with charcoal, and performed it. And after this dissolution, the fusion furnace was tilted and each 
melted copper was ****(ed) to ******. The fall of a fusion furnace and ****** is about lm and the **** speed of ****** 
(molten-metal speed) A depth of 100mm of the melted copper flow in 4.5 t/hr and ****** and melted copper temperature were 
1150-1200 degrees C. 

[0042] Aforementioned drawing 3 of the fall section of the fusion furnace among the refinement conditions in ****** of each of 
these melted copper, and ****** Shown seal service condition (existence of the seal of argon inert gas) After changing various 
inert gas entrainment conditions in ****** t and melted copper barrier filter service conditions after an inert gas entrainment, the 
ingot of a copper alloy was manufactured. In addition, a melted copper barrier filter is the porosity board of the shape of a noodle 
made from an alurnina of 50mm thickness, (the Kobe steel make, tradename act sir MIKKU) It used, moreover, the inert gas 
entrainment for melted copper refinement — an argon - using - drawing 2 the shown nose of cam - the shape of a cross joint — 4 
one nozzle with a nozzle radius of 100mm (300mm of diameters of a moving vane) which prepared the moving vane of ** -- 
carrying out - the amount of argon gas entrainments - 20 - 60Nl/a part ~ the rotational frequency of a moving vane - 200 - 
lOOOr.p.m up to ~ it changed and carried out in the range furthermore, an argon gas entrainment ~ the example of invention - 
melted copper bottom on [ the bottom of ****** to ] 20mm (from the bottom of ****** to the inside of 1 / 3 melted-copper 
depth) ** - carrying out - the example of comparison - the bottom of ****** in this melted copper bottom and on [ the bottom 
of ****** to ] 50mm to 1/3 The melted copper depth (upper limit of this invention) It considered as the inside of the upper part 
of the melted copper to exceed. In addition, table 1 Diameter of air bubbles by this nozzle entrainment (it measures with the 
aforementioned water model) Although indicated, the thing of the diameter size of air bubbles does not use the aforementioned 
moving vane, but it is the usual lance (pipe which prepared the hole at the nose of cam). Argon gas is blown. And the melted 
copper before refinement in ******, the oxygen of the cast piece cast with the mold after refinement, and hydrogen were 
measured and compared. It is Table 1 about the above refinement conditions and impure amount of resources of a copper alloy. It 
is shown. 

[0043] Table 1 a shell - although example No.of inventionl-10 have the impure amount of resources as high as 200-250 ppm of 
oxygen, and 3-5 ppm of hydrogen in the melted copper m ******in front of copper alloy casting a clear passage - 10 ppm of 
oxygen of a copper alloy cast piece The following and the very low level of 0.3 ppm or less of hydrogen decrease. Moreover, 
since it will become the same as the aforementioned amount of oxygen if the amount of oxide system inclusion is also converted 
into the amount of oxygen, it is Table 1. Considering the amount level of oxygen, the very low level below 20 ppm decreases, in 
addition, the fall section of a fusion furnace and ****** - aforementioned drawing 3 No. which did not give the seal of the shown 
argon gas ~ as for 2 and 10, as compared with the example of invention which gave the seal, the amount of the oxygen in the 
melted copper in ****** m front of copper alloy casting and hydrogen has become comparatively high, and the seal effect of 
argon gas appears furthermore, also in the example of invention The diameter of a foam of No. 1 with comparatively as few 
rotational frequencies of a moving vane as [ 200r.p.m ], No.6 with comparatively as few amounts of entrainments of argon gas as 
[ a part for 201./], and argon gas is 2mm. In No. 9 which did not remove inclusion with the filter after refinement by comparatively 
large No. 8 and ****** Respectively, although the level of the impure amount of resources of a cast piece is this invention within 
the limits, compare it with other examples of invention. It is high. Therefore, the predominance of each desirable conditions of 
this invention refinement method is known. Moreover, as for the life of the aforementioned filter of the example of invention, 
extension of a 3 to 10 times as many time as the life of the filter of the example of comparison was accepted; considering 
observation of the blinding state of a filter. 

[0044] On the other hand, example No.of comparisonl 1 -14 are 10 ppm of oxygen of the copper alloy ingot of this invention 
generally. It exceeds a convention of the following and 0.3 ppm or less of hydrogen, and the impure amount of resources is high. 
Especially, example No.of comparison 1 1 and 13 are equivalent to the ****** refinement method of the aforementioned 
publication-number No. 212300 [ six to ] official report except for object copper. 1mm Except for the entrainment position of 
argon gas, such as having blown the following diameters of a detailed foam so much, in spite of being in an invention condition, 
the entrainment position of argon gas is not the melted copper pars basilaris ossis occipitalis of this invention but the upper part of 
melted copper, and the impure amount of resources has separated from this invention range more highly. Moreover, since 
example No.of comparison 12 which only blew argon gas by the nozzle, and 14 become big and rough [ a foam ] not using a 
moving vane, the impure amount of resources is high rather than the aforementioned example No.of comparison 1 1 , and 13. 
Therefore, the above result shows the importance of each requirement for this invention. 
[0045] 
[Table 1] 
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[0046] 

[Effect of the Invention] It is 20 ppm about the amount of oxygen which can remove simultaneously the oxygen in copper alloy 
melted copper, hydrogen, and oxide system inclusion, and is contained in the copper alloy ingot after refinement in case a copper 
alloy is dissolved and cast in an induction furnace according to the refinement method of the copper alloy of this invention, as 
explained above. They are 0.5 ppm about the amount of the following and hydrogen. It is 20 ppm by the amount conversion of 
oxygen about the amount of the following and inclusion. It can consider as the following, therefore, especially, the quality of the 
copper alloy for electronic material, such as a leadframe, can be boiled markedly, and can be raised, and it becomes possible to 
expand the use of a copper alloy 
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ittbtz* ftmz®m)m%i-& j xtummwz 
mxtx. 3m*^tmmiz^m&tfx<7)ffimn i 
m^m/.x^\ mmwz&ttimmziopw & 
T&xvymzQ^ppmvmzzMht&m'mmfo 30 

[0020] wm.nmimm^Km . m 

>j?%\,\ M7tmm%i>zxmmmmu^jm^^^y 
b&-m&-wmiz£&mmtt%t i/o>*. u • 

[0021] :i;WU 

e. Sn, Hn, Mg. Ni, Cr^t'O, ttfH&fcJtLTKffcL 

flt^tfjnaufcfci^fcjiftff. wewaw -2123 50 
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6 

L&i>. mzv-Yyu-2±m<vm?m-\mz 

[0022] *^«i^l^*fit«OHffljSi«Cfi*. 

ra^iciste6La&, £*)mmz\±, nm^m^m 

W£***i&B»*20pi» OT. *F4L<ttl0pp« 
OTs *MS:0.5 PPm J2TK ff*L<Ji0.2 PPm OT 
fc to *fMft&£*Jlfr» - k * BWfc-f S . 
[0023] 

Mz, h m&vmttmt . m^mm 
wzxommi, mz&mzmixgmtmt* 
rl mmiz&^xmmzm&tttmxh-ix. m 
mmt&mimzx-xymfcmmttzxmi 
+itti>£* hmzmmm^h ;xfir&m* 
izmxLx. mmtf^^mmvimizifimmz 

&mwz&$ti$>wm£2Qppi* mr. mi<mo P pm 

J2tt\ fcitfrt^O-Sp^lT* »4U<tt0.2 PPm £[ 
Ts * UTHf * t < LTOMM£20p P ni 
OT( fit. ^Sfi^^LT) ^-eti^ii^r^c 

twin, 

[0024] MWfeSBT-r* 

ckk) -r&o ^jSttxr^wfittittea^^y > 
mix. m®^mt,z*mzm&^ mm*(o*m 

[0025] *t-c«wctt. znmicDm, %Mz 
m^m^^t^yxfvtm^izmxLx. wmz 
^^mmvmiz^mtxwm&ftm&mbz 

v^TR^atjitjWMrcftft. Mmm -212300 



7 

[0026] ^it^MUc^, mmm^& 
mm ■ mmzmx^ti&mmuzvmtmmm 
znfflarett. *9mz&tt*mmMtK. mm* 

juswjj^iwaa-ett. TOtt^rxR&a^fii 
mmztm • - 1 mt, jgffl^o^- 

»5*Sfc«)t»i. T'£&£ftW$\ 

[0028] #&Hj£0^*?)®Sfc #-#y*ffl*Ki 
ytmm<pcr)wmtcozmiz£ &zmfimn&ssi. 20 

J: : CO2 +C ->2C0 (7- 

15. ±iS00««ffl^tt»SnS) <02 S»wRJ6tJ: 

area, ^stttf-x&^j: ^ryv^sawpu: 

[0029] *»Hflcoilbk*<o^*-XAii. Iff 
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8 

[ 0 0 3 0 3 fcfc, ^OTvStt^^M^*^^ 

area 0 . foKW^x«^iai! 

[003 1 ] ^£OW^^2rfl-Sfc»i7)(lllEpm^0 

UttWkr**. *lt. »aut&«i -10 v>/ hr^M^ 
^BiStoiaita, «saw?»^osfiftoim 

<nm& 100 -400™ tffcLfc*&£fc:. &3$-f&3i»h 
@te«^l5lls^^200 r.p.m fiLhfc«i t 

T^DWMtiSfc'fi^ftttt. 400r.p.nfeLbi:-f*it 

»^sra$r. miiitumiiicji^f 

50 U KWfcJ:OS«MtW&f&ifcft:J:>jef->rv^ 
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9 

1tEMafttt£J: 9. ME*ort«±fc LTIM«R 

fc , fKktt^fhtft t i & 7 -f - co afff<ott*fi*« 
T7 4;i^-^«fc^£$;fil>, dco^m. 7>r/u? 

[0033] *m\cr>nmz£~?x, mmu. n 

<telO P pm OT. 7kSfi^0.5ppmOT. &aL<te0.2p 

it^-fe ^ ^ 7 ? 7 < j; o , mzmm^mim 
mv>~<mm£. tw^ ^ >y ^x^m^mm 

[003 5] 

mx % ixmmv&&M9& ttz±x\ 
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1 0 

a. si xnsx}i>5 m *Lfrm^ix 

[0036] *JWBfc*S«tS*-sKy3RB»3l7C«i: L 
fWcfflJ: Lttt, &J|Mg. ^JgAl^*& 

[0037] *«HMacfra^v^^«gtt^xft»y 
X;P5 tf^ftJBfctt, 7X/U5 W5fe3B»S:T**»A>l.fc0 
2(A). fcJtf/X/l* <Ojt^W^«a8rffi02(B)*3^J: 

ItfciVO**. f LT7X/I.5 c7)0Mii 

^rT) tci:^>H]te^tS6 ^Elg^iO. fffl^lffA 

^t^fcttfc. huIS/X;P5 fcXU-yVS $-ffibT 

S^lOO -400mm 

*H5T'i>200r.p.nd^JLb*^tV^ HOOr.p.n Zffil 

ht&®mizMfmmwm,&mm'^mms£.t 

1400r.p.m COlSH. J; 0#£L<te400 -800r.p.m^|S 
Htr *feHW!K^fi^0»t> s Bullitt £*iU ^ 

imiitc:bim&*m±#*L\\ fir*, -^/x 

*>»i6*i*J:at. BfSRttfc»JS*^-S. Witt. 
m\ sic ^co^^Sv^l^^.m^-fe^^y^cT)?! 

[0038] *j«Bfc*j(t*^§ifccrxt Lrtt, mm 

(Nih r/u^y(Ar). ^iWiaW(CQi) ftt>'M^n 



1 1 

4 to. *^#W4*li, »iitt^«[T"r5SfffliC 

aowiirctt, 2oni/ mtfc-r*. &£9£< 
mzioom/frtTk-tz z t to, 

[ 0 0 3 9 3 Hts Mld03 fcjS UzM 0 , IS»»)SUF 

o, #a-9 <oHAnio*^*^N-rtfc:^?Sf£^^*» 
p^*^i^*^«iR*i»±t&iBaa^ffa t 

o. -c7)^-;WcJ:0. #»fflte#»3to?8fl+aB 
[ o o 4 o ] 3WMWWI*»fc:i30Tli, Mie^ 

^s^ioppm **M*o.3pp*iar, jff*t<uo. 

2ppmJilT, #it<ti^«!fiS:20ppii JUTfc-tSifc 

Ct^ttflaJW&t < JiKiftS^Wttti oTfWW 
i:2r£. t*U m^W^mVUV Bom*. 

o. tfc^-j-C, iffiiWH+OB»feffi3IW-*fc»<W 
^¥5 - 25559 $^2561986 ^, JMSttfBK 
2561987 *a^tffc«l*3*lfc. IMPrtOMIEffl 

HR*fr3#8a\ »«ffl(c^tt 
ft. »»tttift»tfc7-f;^-fc:J:»)»IH*Mtr* 
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1 2 

olHBte: i o T t> «TS WHMftfi^ #K 
[004 1] 

^9ttf)lSjgifta»»J»^fflV\ Cu-Fe Cu-Sn 
^ s Cu-Mn & s Cu-Mg Cu-Ni ^ Cu-Cr 3^3#r£ 

(1200 -~1250'C) T*M?U M&ftftomtfH 
10 fc. Cu-Fe ^iiCu-0. lFe-0.03P. Cu-5n ^(iCu- 

3.2Ni-0.7Si-1.25Sn-0.3Zn s Cu-Ni&tiCu-1.8Ni-0.4S 
i-\.Q7x\(OV-\!yi'-J*ttmm&&b U ffe^Cu-Mn 
Cu-Mg Cu-Cr Mn x Mg. Cr£#*0.2M % 

tfc. tmrmt. .^ftLM« 
ffi**jK-cttatTtf-oit. *tT£«o?5»flL 
zmLx&mmiz&mzmuz. m^tmrn 
tmrnmin. WM^maux, mmmmA.st/h 

15(K120O*C-C35.->Jt, 

20 [0042] zti^&mftmwrmc&v&m&ft 
^.«:±t, «^o«ai£jB®t^. mm&y 

30 ^l&ft^yX;l/^lOOmm(0ra^3OOinin)^yX;k- 
Era«^0S^(i2OO -lOOOr.p.m *W«HT 

1/3 ®mm( *wm±m mi&mm<v±mt 
fMrnntcj^omt^tt^ttK. 7«^si^tT 

[ 0 0 4 3 3 ^1 3&^BHA>^Ji0> WaWb.lMO 

*\ ^200 -250ppm. t}<S3 -Sppmt^Hctl*?^ 
■f, Sf^^^i^l0ppni^T^J:^>Km0.3ppinmT 

50 oafeTfioi^/wiflassn-cv^. ^7tgg«^ 
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1 3 

h<T)X\ Hi 20 ppmiUTO 

it vxm&mmm&&£& m mm+mx* 

tf>[sH£ia#200r . p . m fc JtlSW^^r V Wo. 1 , TlVdVtfX 
<T>Vt £ &^S#20 1 tiM WMtc VM> . 6 % ^ y # 

xvftamitom timm^t^o.^xxm^mxm 
s. trz. miMcomz? 4 fr?-comMz. y^w 



14 



*<7)^T<7)3 -10f§^fflB#^o®^'f2^A>^ o 
[0 044 3 -^, ibfKMNo.il M4«, KfcT, *fc 
>«^«MflHflK>miOn« JaTAJ:tf*«0.3pp*lT 

3MNo.ll . 13I4-, ffiCftim -212300^#(7)$?§ 
Mt«l:M^lKffl§f^W^, loan 

X;Wc«fc0r;^^xlriK#a^Jtl^No.i2 „ 14 
fc. ^frll±fc&6fc#>, ttCiWWIio.ll . I3i "9 

[00453 
[HI 3 
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mm 
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o, 
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mm\ 


Cu-Fe £ 
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200 
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0.1 


4 


mm 


Cu-Fe £ 


Iokd JUT 
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40 






200 
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5 


0.1 


5 


mm 


Cu-Sn Sfc 


Ion JUT 




600 


60 






200 


3 


5 


0.1 


6 


mm 


Cu-Sn £ 


lam JUT 




600 


20 






200 


3 


10 


0.3 


7 


mm 


Cu-ttn ^ 


loo JUT 




600 


40 
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200 


3 j 


5 


0.1 


8 


mm 


Cu-Mg 3fc 


2am 




600 


40 






200 


3 


7 


0.1 
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mm 


Cu-Ni £ 


loo JUT 




600 


40 


mi 




200 


3 


6 


0.1 


10 


mm 


Cu-Cr % 


lm JUT 




600 


40 




Ml 


250 


5 


7 


0.1 


11 


mm 


Cu-Fe ^ 


Inn JUT 




600 


40 






200 


3 


31 


0.7 


12 


wm 


Cu-Fe ^ 






600 


40 






200 


3 


25 


0.7 


13 


mm 


Cu-Sn ^ 


lam JUT 




600 


40 






200 


3 


35 


0.7 


14 


mm 


Cu-Sn ^ 


A* 




600 


40 






200 


3 


22 


0.8 



[00463 

l>KSfi^20ppm JUT. 7K^S^0.5 ppm JUT. it&M 

m&mmmtm? 2o P pm wrtt&z. t&x-z h. uz 
^t, mzv-vy^-^hLcom^mAmm^ 



2(B){i/X;l/5 W5t«ai^«BfffiEI ,, C*>5. 
[03 3 *«^ffi^Hifi®«S:^L. iKimOi/ 

1 : ffilHRA 2 : MMHKjP 3 : 
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5 : JX)V 
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6 : 

9 : #A 
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[H2] 
(A) (B) 









J^i s 




in? 




#^iTOKii^lTi5#5^ flute 



mm% mm «x 



(72) AM *ffl 



